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14.0 General. 
14.00 Provision for rating. Pursuant to the provisions of the Civil Aeronautics Act of 

1938, as amended, empowering and requiring the Civil Aeronautics Board to prescribe such 
minimum standards governing the design, materials, workmanship, construction, and perform
ance of propellers as may be required in the interest of safety, and to provide for the rating of 
aircraft as to airworthiness, the requirements hereinafter set forth shall be used as the minimum' 
standards for establishing such rating for propellers for use in certificated aircraft. 

14.01 Scope. 
14.010 Airworthiness requisites. To show eligibility of a propeller for certification the 

propeller shall meet the requirements herein as to design, construction, and testing. The manu
facturer shall comply with the requirements by the submission of technical data and by con
ducting tests with suitable test equipment. Tho applicable requirements are set forth in §§14.1 
through 14.4. 

14.011 Type certificate. The general requirements for the issuance of a type certificate 
are set forth in Part 0 1 . * The procedure relative to type certification of propellers is set forth 
in § 14.5. 

•Note—Now in Fart 02. 

14.012 Production certificate. The requirements for the issuance of a production certifi-: 
cate are set forth in Part 0 1 . * 

•Note—Now In Part 02. 

14.013 Deviations. When a propeller embodies a feature of design or construction which 
deviates from the practice in conventional screw propeller types, application shall be made to 
the Administrator for special rulings covering the feature in question. 

14.02 Hubs and blades. Interchangeable propeller hubs and blades are certificated as 
separate units and the word "propeller" as herein used applies, where applicable, to a propeller 
hub and to a blade as well as to a complete propeller. 

14.03 Testing facilities. A manufacturer submitting a propeller for certification shall 
conduct all of the tests and supply or arrange for the testing facilities necessary to show com
pliance with the requirements contained herein. When, in the opinion of the Administrator, 
adequate and satisfactory methods of testing other than those outlined herein are available, 
propellers tested by such methods may be eligible for certification. 

14.04 Military propellers. A propeller of a type which has passed the regular endurance 
tests of and is approved by the United States Army Air Corps or the Bureau of Aeronautics, 
Navy Department, may be certificated in accordance with § 14.3. 

14.05 Propeller operation limits. A certificated propeller shall not be operated at a power 
or propeller shaft speed, or in conjunction with an engine bore, greater than the limits assigned 
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2 CIVIL AIB REGULATIONS 

t h e r e t o b y t h e A d m i n i s t r a t o r . T h e A d m i n i s t r a t o r m a y spec i fy s h o r t - t i m e o p e r a t i o n in e x c e s s 
of t h e s e l i m i t s for take-off p u r p o s e s e x c e p t t h a t n e i t h e r t h e p o w e r n o r t h e s p e e d l i m i t s wi l l b e 
r a i s e d b y m o r e t h a n 10 p e r c e n t w i t h o u t f u r t h e r t e s t i n g . 

14.06 P r o p e l l e r i d e n t i f i c a t i o n d a t a . A c e r t i f i c a t e d p r o p e l l e r , p r o p e l l e r b l a d e , o r p r o p e l l e r 
h u b s h a l l h a v e t h e fo l lowing i n f o r m a t i o n c o n s p i c u o u s l y d i s p l a y e d u p o n i t : m a n u f a c t u r e r ' s n a m e ; 
n a m e , m o d e l d e s i g n a t i o n , a n d s e r i a l n u m b e r of t h e p r o p e l l e r ; a n d m a x i m u m p o w e r a n d m a x i m u m 
s p e e d for w h i c h c e r t i f i c a t i o n h a s b e e n g r a n t e d . T h e i d e n t i f i c a t i o n d a t a s h a l l b e p e r m a n e n t l y 
a t t a c h e d b y m e a n s of a p l a t e , s t a m p i n g , e n g r a v i n g , e t c h i n g , o r o t h e r s u c h m e t h o d u p o n a n o n -
c r i t i c a l s u r f a c e of t h e p r o p e l l e r b l a d e o r h u b . W h e n s u c h d a t a a r e n o t v i s i b l e w h e n t h e p r o p e l l e r 
is a s s e m b l e d o r i n s t a l l e d o n a n a i r c r a f t , t h e y s h a l l a l so b e p a i n t e d o r p r i n t e d o n t h e p r o p e l l e r 
b l a d e o r h u b . 

14.07 Previously approved propellers. T h e s e r e g u l a t i o n s s u p e r s e d e t h e r e q u i r e m e n t s for 
a p p r o v a l of p r o p e l l e r s s e t f o r t h in p r e v i o u s r e g u l a t i o n s . H o w e v e r , p r o p e l l e r s r a t e d a s s u i t a b l e 
for u s e in a p p r o v e d a i r c r a f t in a c c o r d a n c e w i t h p r e v i o u s r e q u i r e m e n t s m a y b e u s e d in c e r t i f i 
c a t e d a i r c r a f t a t t h e d i s c r e t i o n of t h e A d m i n i s t r a t o r . 

14.1 Design requirements. 
14.10 P r o p e l l e r s s h a l l b e so d e s i g n e d a s to o p e r a t e w i t h o u t e x c e s s i v e v i b r a t i o n o r flutter 

a n d s h a l l b e c o n s t r u c t e d of m a t e r i a l s w h i c h a r e s u i t a b l e for s e r v i c e c o n d i t i o n s . 

14.11 T h e s u r f a c e of a p r o p e l l e r b l a d e s h a l l b e s m o o t h a n d t h e b l a d e s h a l l b e f a i r e d w i t h 
r e s p e c t t o t h e t h i c k n e s s a n d t h e m o m e n t s of i n e r t i a a b o u t t h e m a j o r a n d m i n o r a x e s , w i t h n o 
a b r u p t c u r v a t u r e c h a n g e s o r i r r e g u l a r i t i e s a l o n g t h e b l a d e . C r i t i c a l s u r f a c e s of a m e t a l p r o p e l l e r 
h u b s h a l l b e m a c h i n e d s m o o t h w i t h o u t t o o l m a r k s a n d a n y c h a n g e in c r o s s s e c t i o n s h a l l b e 
fa i red w i t h a s l a r g e a fillet a s p o s s i b l e . 

14.12 It i s r e c o m m e n d e d t h a t a p r o p e l l e r b e so d e s i g n e d t h a t t h e w e a k e s t p o r t i o n of t h e 
p r o p e l l e r b l a d e o r h u b m a y b e i n s p e c t e d w i t h o u t d i s a s s e m b l y a n d t h a t exces s ive w e a r o r a p a r t i a l 
f a i l u r e w i l l p r e c e d e a s e r i o u s t y p e of f a i l u r e . 

14.2 Commercial propellers. 
14.20 Data r e q u i r e d . In t h e c a s e of a p r o p e l l e r of a t y p e w h i c h h a s n o t b e e n p r e v i o u s l y 

a p p r o v e d b y t h e A r m y o r N a v y , a n d for w h i c h t h e m a n u f a c t u r e r d e s i r e s t h e c e r t i f i c a t i o n of t h e 
A d m i n i s t r a t o r , t h e f o l l o w i n g i n f o r m a t i o n s h a l l b e s u b m i t t e d : 

14.200 (a) A p p l i c a t i o n for t y p e c e r t i f i c a t e o n a f o r m w h i c h wi l l b e s u p p l i e d f o r t h e p u r p o s e 
b y t h e A d m i n i s t r a t o r . 

14-201 (b) A c o m p l e t e s e t of d r a w i n g s d e s c r i p t i v e of t h e p r o p e l l e r , w h i c h d r a w i n g s s h a l l 
b e n u m b e r e d a n d d a t e d a n d s h a l l i n c l u d e c h a n g e l e t t e r s for e a c h r e v i s i o n . A l l d e t a i l s of t h e 
p r o p e l l e r s h a l l b e s h o w n , i n c l u d i n g t h e prof i le a n d p l a n f o r m of t h e b l a d e , t h e s ize of b l a d e c r o s s 
s e c t i o n s a t f r e q u e n t s t a t i o n s , t h e h u b d e s i g n a n d t h e m a t e r i a l s of c o n s t r u c t i o n . T h e m a t e r i a l 
s h a l l b e speci f ied o n t h e d r a w i n g s b y r e f e r e n c e t o s p e c i f i c a t i o n n u m b e r s of t h e A r m y , N a v y , 
S . A . E . , o r o t h e r r e c o g n i z e d s t a n d a r d w h e n e v e r p o s s i b l e . I f t h e m a n u f a c t u r e r r e f e r s t o h i s 
o w n s p e c i f i c a t i o n n u m b e r s , d e t a i l s of s u c h s p e c i f i c a t i o n s s h a l l b e f u r n i s h e d t h e A d m i n i s t r a t o r . 
A l l d r a w i n g s s h a l l b e fo lded t o a s ize of a p p r o x i m a t e l y 9 b y 12 i n c h e s , w i t h t h e t i t l e s h o w i n g . 
In o r d e r t o e l i m i n a t e a p o s s i b l e s o u r c e of c o n t r o v e r s y , t h e A d m i n i s t r a t o r wil l n o t a c c e p t d r a w i n g s 
w h i c h m a y b e a l t e r e d a f t e r a p p r o v a l . B l u e p r i n t s , p h o t o s t a t s o r t h e e q u i v a l e n t a r e a c c e p t a b l e . 
If c e r t a i n of t h e d r a w i n g s r e q u i r e d for a p a r t i c u l a r p r o p e l l e r a r e i d e n t i c a l w i t h d r a w i n g s p r e v i 
o u s l y s u b m i t t e d a n d a p p r o v e d in c o n n e c t i o n w i t h a p r i o r t y p e of p r o p e l l e r m a d e b y t h e s a m e 
m a n u f a c t u r e r , s u c h d r a w i n g s n e e d n o t b e a g a i n s u b m i t t e d . 

14.202 (c) A c o m p l e t e p a r t s l i s t in d u p l i c a t e , s h o w i n g t h e d r a w i n g n u m b e r , c h a n g e l e t t e r , 
a n d n a m e of e a c h c o m p o n e n t p a r t of t h e p r o p e l l e r . T h e d r a w i n g n u m b e r s s h a l l b e l i s t e d in 
n u m e r i c a l o r d e r . W h e n o n l y o n e o r t w o d r a w i n g s a r e s u b m i t t e d for c o m p l i a n c e w i t h § 14.201, 
i t is p e r m i s s i b l e for t h e m a n u f a c t u r e r t o s u b m i t t h e s e d r a w i n g s in d u p l i c a t e in w h i c h c a s e a 
p a r t s l i s t i s n o t r e q u i r e d . 

14.203 ( d ) A c o m p l e t e l o g ce r t i f i ed t o b y t h e p e r s o n m a k i n g t h e t e s t o r s i g n e d b y a 
w i t n e s s i n g i n s p e c t o r of t h e A d m i n i s t r a t o r , a t t h e d i s c r e t i o n of t h e A d m i n i s t r a t o r , d e s c r i b i n g 
t h e m a n u f a c t u r e r ' s t e s t s of t h e p r o p e l l e r in a c c o r d a n c e w i t h §§ 14.21 o r 14.22, a s t h e c a s e m a y 
b e . T h e log sha l l i n c l u d e a d e t a i l e d r e c o r d of t h e t e s t w i t h d a t e s ; n a m e s of p e r s o n s i n v o l v e d ; 
n a m e a n d m o d e l n u m b e r of e n g i n e , o r n a m e , m o d e l n u m b e r , a n d i d e n t i f i c a t i o n m a r k of t h e a i r 
p l a n e i s sued b y t h e A d m i n i s t r a t o r of C i v i l A e r o n a u t i c s ; a n d h o u r s of t e s t i n g w i t h c o r r e s p o n d i n g 
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engine speeds. The report shall also include the results of a detailed inspection of the propeller 
after the test in accordance with § 14.23. 

14.204 (e) A stress analysis when required by § 14.210 or when, in the judgment of the 
Administrator, the design is sufficiently unconventional to require it. 

14.21 Tests required for propellers other than fixed pitch wood propellers. A propeller 
of such type shall be subjected to a 50-hour endurance block test on an internal-combustion 
engine rigidly mounted and of the same characteristics as the engine or engines in conjunction 
with which the propeller will be certificated for use, or on another engine acceptable to the 
Administrator. The test shall be witnessed by an authorized inspector of the Administrator 
and may be run without a stop or in periods of 5 hours or more each. The cylinder bore of the 
engine used for the test will determine the maximum bore of the engine with which identical 
propellers of this type will be certificated for use. The test shall be run at the proposed rated 
speed of the propeller with the propeller so adjusted as to absorb its proposed rated power. 
If the engine is not run at full throttle, and horsepower measurements are not possible during 
the test, manifold pressure readings shall be taken at frequent intervals. A suitable calibration 
curve shall be used to determine the power absorbed by the propeller during the test. The 
power rating assigned to the propeller by the Administrator may correspond to the corrected 
horsepower developed by the engine if the engine used for the test is of the type on which the 
propeller is to be certificated for use. In the case of a controllable or automatic pitch propeller, 
the pitch-changing mechanism shall be operated throughout the usable power range at least 
once for each hour of the test or the equivalent. The engine may be throttled to prevent over-
speeding when changing pitch. After such 50 hours of testing, a controllable or automatic 
pitch propeller shall also be operated at as close to rated power and speed as possible for period 
of 5 minutes each at various pitch settings, i. e., at 1-degree intervals throughout the operating 
range when the design so permits. All variations in running characteristics of the propellers 
shall be recorded. 

14.210 A propeller of the above type which, in the opinion of the Administrator, is 
sufficiently similar to a previously certificated propeller of the same manufacturer may be sub
jected to a 50-hour flight test in lieu of the test outlined in § 14.21 provided that its airworthiness 
is demonstrated to the satisfaction of the Administrator by a comparative stress analysis sub
mitted by the manufacturer. The stress analysis shall compare the pertinent aerodynamic, 
centrifugal, vibration, and torque impulse load differences between the respective propellers by 
a mathematical comparison, when possible, and by suitable curves plotted with the radius of 
the propeller as abscissa. Curves descriptive of the fairing of the propellers shall also be in
cluded when applicable. Such 50-hour flight test shall be conducted on an engine of equal or 
greater power and speed than that in conjunction with which the rating is requested. At least 
5 hours of the test shall be run at the proposed rated speed of the propeller. 

14.211 It is recommended that metal propellers of this type also be tested by suitable 
methods to determine their natural frequencies within all ranges of major vibrations which are 
produced by the operation of the engines in conjunction with which such propellers are to be 
certificated for use. Such frequencies should be determined at all blade angles within the de
sired operating pitch range of propellers. Data covering these tests should be submitted to the 
Administrator in the form of curves and tables. The type of frequency should be described 
and the nodes located for each frequency. 

14.22 Tests required for fixed pitch wood propellers. A propeller of such type shall be 
subjected to a 10-hour endurance block test on an internal-combustion engine, or to a 50-hour 
flight test. The testing shall be witnessed by an authorized inspector of the Administrator at 
the discretion of the Administrator, In the case of a block test the entire test shall be run at 
the proposed rated speed of the propeller. In the case of a flight test at least 5 hours shall be 
run at the proposed rated speed of the propeller. Such flight test shall be conducted with an 
engine of equal or greater power and speed than that in conjunction with which the propeller 
is to be certificated for use. 

14.23 Inspection of a tested propeller. As prescribed in § 14.203, the log of the flight or 
block test shall include the results of a detailed inspection of the propeller after the test. Photo
graphs of any failures or suspected failures shall be included. A propeller which fails during 
the testing is not eligible for certification unless the failure is of a nature such that the strength 
of the propeller is not impaired and a minor modification to the propeller will preclude the 
probability of future failures of the same type. Aluminum-alloy propellers shall be etched at 
all critical portions and then examined for minute cracks with a magnifying glass. Steel propel
lers shall be subjected to both a magnetic and visual inspection for signs of failure. 



4 CIVIL ATS REGULATIONS 

14.230 A failure of a meta l propeller is defined as ac tua l breakage, cracking or p e r m a n e n t 
set of any par t of any blade, h u b . bolt, lock nu t , spline or key w a y ; slipping of a blade in i ts 
clamping socket : seizing or p i t t ing of any bear ing; or j amming of an au toma t i c or controllable 
pi tch mechanism. A wood propeller will be deemed to have failed if the t ipping pulls or cracks, 
if a glue joint opens, or if there is any local failure or crushing around the hub or a bolt . Similar 
considerations will apply to propellers of any pa ten ted composition or of o ther than conventional 
wood or meta l construct ion. 

14.3 Military propellers. In the case of a propeller of a t ype which h a s previously been 
approved by the Army or N a v y and for which the manufac ture r desires certification by the 
Adminis t ra to r , the following da t a shall be submi t t ed : 

(a) An application as described in § 14.200. 
(b) A copy of the official Army or N a v y endurance tes t r epor t which w a s t h e basis foT t h e 

mil i tary approval , signed b y the Army or N a v y representa t ive who witnessed the tes t . I t is 
not necessary for the manufac turer to submi t this repor t when such repor t has been previously 
forwarded to the Adminis t ra tor through official channels . When the repor t is being prepared 
by the mil i tary agency the Adminis t ra tor , to expedite approval , m a y in the inter im accept a 
copy of the official le t ter of approva l of the propeller which le t ter shall include the mil i tary ra t ing , 
the length of test , and the o u t p u t and model designation of the test engine. 

(c) Drawings as described in § 14.201. 
14.4 Modified propellers. W h e n a manufac tu re r desires t h e certification b y t h e Adminis

t r a to r of a propeller which embodies only minor modifications of a certificated propeller of the 
same manufac tu re r , da t a shall be submi t t ed as follows: 

(a) An application as described in § 14.200. 
(b) Drawings as described in § 14.201. 
(c) Technical d a t a which demons t ra t e conclusively t h a t the airworthiness of the modified 

propeller is a t least equal to t h a t of the certificated propeller. 
14.5 Procedure relative to type certification. 
14.50 General. T h e procedure and general requi rements for t h e issuance of a t y p e 

certificate shall be as prescribed in P a r t 0 1 . * 
•Note—Ncnr in Part d 

14.51 Sealed d rawing list. When a type certificate is granted, a drawing list representa" 
t ive of the certificated propeller is impressed with the sea] of the Adminis t ra to r of Civil Aero" 
naut ics and is re tu rned to the manufac turer . Sealed copies of the drawings m a y be used for 
this purpose in lieu of a drawing list. Inspectors of the Adminis t ra tor m a y call for, and m u s t 
have access to . the sealed drawing fist or drawings together with any o ther per t inen t drawings 
when m a k i n g an inspection of the manufac ture r ' s p lan t to de termine whe the r the propellers 
as built conform to the approved da t a . 

14.52 Major changes. Any major change from the approved drawings m u s t be approved 
in advance by the Adminis t ra tor . A change will be deemed major wi thin t h e mean ing of these 
regulat ions if it adversely affects the reliability or airworthiness of the propeller. I n general , 
a change will be deemed major when it decreases the airworthiness of a p a r t the failure of which 
might prevent the aircraft from cont inuing flight. I n all doubtful cases t h e decision of the 
Admin i s t r a to r shall establish the category wi thin which a specific change will be included. 

14.520 Informat ion accompanying a request for approval of a change to a certificated 
propeller shall include technical da t a , including (when necessary) s t ress analyses and repor t s of 
tes ts sufficient to demons t ra t e to the satisfaction of the Adminis t ra tor t h a t t h e changed propeller 
is a i rwor thy . T h e report shall be signed and certified to by the responsible representa t ive of 
the manufac ture r . If the change is to a different blade shank size, engine shaft size, blade 
airfoil or propeller mater ia l , appl icat ion shall be m a d e for a new type certificate. 

14.53 Minor changes . On J a n u a r y 1 and Ju ly 1 of each year t h e holder of a propeller 
type certificate shah submit , for approval and file, drawings per ta in ing to all the minor changes 
m a d e to the propeller dur ing the preceding 6-month period. 

14.54 Reductions in diameter. A type certificate m a y provide for reduct ion in d iamete r 
from chat of the propeller tested, provided t h a t no increase in ra t ing is involved. T h e d iameter 
of a propeller blade m a y be reduced by cu t t ing off the t ip of a blade and fairing the immedia te 
vicinity or by telescoping the outer sections of the blade. T h e drawings submi t ted shall show 
the detai ls of each blade smaller in radius by 6-inch steps, which detai ls m a y be shown super
imposed on a drawing of the original blade. 
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